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ABSTRACT . . . device and 

PURPOSE: To remove Riding sand from castings wit a^simp^ ^ 
stages by supplying no ? C wind therein thereby allowing the 

K^lSKSi thfsa^evaporate. 

CONSTITUTION: Castings of Al or the igj in a ^g^^SS^s! S 
contained in baskets 1 * n * ^Vcirculating fan 9 provided with heating 
wind is forcibly circulated from a circulating ^ Further, the 

elements such as radiant f« 8 f r f is main tained at about 17-21%. 
concentration of 0(sub 2) in ^« furnjc e ^ circulating ho t wind, and the 

S!5 ca^e^ut n oy d i« aW 10 ana a sore- f eeaer 11. 


(1) Japanese laid open patent application 58-25860 

1 . Title of the invention 

Method and device for heating of casting 

2. Claims 

(1) A method for heating of a casting, comprising providing a casting with 
molding sand stuck thereon into a solution furnace which is provided with an indirect 
heating type of heater and within which 0 2 concentration is from 17% to 21% and 
a hot wind is forcibly circulated, heating the casting to a solution temperature by the 
circulated hot wind of high temperature, and at the same time, evaporating a binder 
binding the molding sand by the circulated hot wind of high temperature and existence 
of 0 2 , so as to loose adhesion thereof and drop the molding sand from the casting. 

(2) A device for heating of a casting, comprising conveying means 5 for 
conveying the casting from an entrance 2 to an exit 4 of a solution furnace 3, one or 
more indirect type of heaters 8, 8', 8",,.. provided within the solution furnace, one 
or more circulating fans 9, 9', 9",... provided for circulating a hot wind within the 
solution furnace, sand conveying means 10, 11 provided at a bottom of the solution 
furnace for conveying out sand fallen from the casting. 

3. Detailed description of the invention 

The present invention relates to a method and a device for heating a casting 
which not only heats the casting provided into a solution furnace to its solution 
temperature, but also removes the molding sand stuck on the casting. 

Generally, a casting taken out from a mold is provided into a solution furnace 
to be heated to a solution temperature, provided to a quench tank to be quenched, and 
then provided into an aging furnace to be heated to an aging temperature. After 
being subject to these series of heat treatments, the casting is used as a product. 

An aluminium casting, such as a cylinder head, also requires a heat treatment 
of solution and aging as well as a steel casting, and is used as a product after such 
a heat treatment. Conventionally, as molding sand is stuck on a casting which is just 
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taken out from a mold, there was a process for removing the molding sand prior to 
heat treatment processes, as shown in Figure 4. Several methods are conventionally 
available to remove molding sand. Where a casting is mass-produced, a method 
which uses a sand burning furnace is often used to remove molding sand. Where 
5 molding sand is removed by using such a sand burning furnace, a binder is chosen 
for binding molding sand to have characteristics of heat resolvable with heat and 
existence of 0 2 , so as to be evaporated and loose effects of binding molding sand, 
resulting in an easy fall of molding sand stuck on the casting. 

The method of removing molding sand by a sand burning furnace is such that 

10 a casting product is mounted on a conveyer and conveyed from the entrance to the 
exit of the sand burning furnace, a ceiling of which is provided with several burners, 
and the flame from the burners is applied to the casting so that the sand stuck is 
dropped. If air provision to each burner is made to excess so as to make 
concentration of 0 2 in the flame about 15%, the evaporation of the binder will be 

15 accelerated. However, it is difficult to make 0 2 in the flame 15%. If 0 2 
concentration is about 10%, it takes much longer time than in the case of 15% 
concentration to fall molding sand from the casting. That is, the casting must stay 
in the sand burning furnace for a long time, which means that a big sand burning 
furnace is required, and a large quantity of fiiel will be consumed. Moreover, the 

20 amount of discharged gas which is discharged from the sand burning furnace is also 
large, a large amount of heat energy is abandoned with the discharged gas. As the 
discharged gas contains sand, it should not be discharged directly- and should be 
passed a device for removing the sand from the discharged gas prior to the discharge. 
Accordingly, a big device is needed for removing sand from the discharged gas. 

25 In accordance with the present invention, a casting taken out from a mold is, 

as shown in Figure 5, immediately provided into a solution furnace to cany out heat 
treating processes. Higher temperature is the casting which is just taken out from the 
mold and which is not yet significantly cooled down, more heat energy is saved. The 
solution furnace in accordance with the present invention not only heats the casting 

30 to its solution temperature, but also removes the molding sand stuck on the casting 
at the same time within the solution furnace. Accordingly, as the process of burning 
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the sand as shown in Figure 4 can be eliminated, shortening of the processes, 
simplifier of the machines, saving of fuel, and economical use of energy are 
simultaneously and significantly achieved. 

In the solution furnace used in the present invention, the method of heating is 
5 different from the conventional one in which combusted gas is directly brown into the 
furnace by burners. In the solution furnace used in the present invention, indirect 
heating types of heaters are provided within the furnace, such as radiant tubes or 
electrical heaters, and circulating fans are provided so that a hot wind is forcibly 
circulated in the furnace. As a heater is provided in a circulation path of the hot 

10 wind, the hot wind receives the heat from the heater and provides the heat to the 
casting. Such a heating method enables maintenance of the Oj concentration in the 
furnace at a high level of 17% to 21%. Accordingly, the casting provided in the 
solution furnace is heated to a predetermined solution temperature mainly by the hot 
wind within the furnace, and at the same time, the binder binding the molding sand 

15 is evaporated much quicker than in the aforementioned sand burning furnace, by the 
high temperature of the circulated hot wind and the existence of highly concentrated 
0 2 . The binder looses its adhesion and the molding sand is fallen from the casting. 
The casting exited from the solution furnace is immediately provided to a quench 
tank, thus the solution treatment is carried out. 

20 Experiments of a solution furnace in accordance with the present invention 

were carried out for mainly cylinder heads as aluminium castings. Aluminium 
cylinder heads were experimented in a condition that the solution temperature was set 
to 480°C - 530°C and the oxygen concentration within the furnace was made to 17% - 
21 % , resulting in the removal of molding core sand as well as the molding sand stuck 

25 on the surface of the aluminium cylinder heads. The cylinder heads were evenly 
heated to the solution temperature in one hour. It was revealed that, when the 0 2 
concentration was lowered on or below 15 %, it took longer time to remove the 
molding sand though the removal of the sand was possible. Accordingly, the time 
could not be made the same as the heating time for bringing up to the solution 

30 temperature, resulting in uneconomical use of the fuel. 
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The present invention is described in detail referring to Figures 1, 2, and 3 
which show an example of solution of aluminum cylinder heads. 

Referring to Figure 1, aluminium cylinder heads are accommodated one by 
one or some together in baskets 1, 1\ 1 and provided on the providing table 2 
5 in front of the entrance of a solution furnace. The aluminium cylinder heads are just 
taken out from a molding apparatus and not yet significantly cooled down and still at 
a high temperature. Higher temperature are the heads, more heat energy is saved. 
The cylinder heads are provided with the molding sand and core sand stuck thereon. 
The solution furnace 3 is surrounded with a soft steel board outside of the 

10 furnace and a stainless steel board inside thereof, and a heat insulator is filled 
between the steel boards. 

Basket 1 is entered from providing table 2 into solution furnace 3 and taken 
out to exit table 4, In order to positively convey the baskets at a constant speed, 
provided is conveying means, such as conventional driven rollers 5, 5',..., The 

15 solution furnace is provided at the entrance and the exit with an entrance door 6 and 
an exit door 7 which are automatically lifted and dropped at a predetermined interval. 

In the solution furnace 3 in accordance with the present invention, which is 
different from the conventional solution furnace which directly heats a treated subject 
with gas produced by a direct combustion burner, one or more radiant tubes 8, 8',,.. 

20 are provided. Within the solution furnace 3, one or more circulating fans 9, 9',... 

are provided. Accordingly, as shown with an arrow in Figure 3, a hot wind is 
forcibly circulated within the furnace. The circulated hot wind contacts the surface 
of radiant tubes provided in the circulating path thereof and receives the heat to 
become a hot wind of high temperature. The hot wind flows into the baskets and 

25 contacts with the cylinder heads to provide heat thereto. Thus, the cylinder heads are 
heated relatively uniformly and brought up to high temperature by the circulated hot 
wind. With such a heating method, it is easy to maintain the oxygen concentration 
within the furnace to 17-21%. By bringing the circulated hot wind which is high 
temperature and high oxygen concentrated in contact with the cylinder heads, the 

30 binder binding the molding sand evaporates in a short time and looses its adhesion, 
so that the molding sand and the core sand easily fall down from the cylinder heads. 
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Underneath of driven rollers 5, 5',... of the present solution furnace, provided is sand 
convey means comprising one or more hoppers 10, 10',... and screw feeders 11, 
11',... 

Basket 1 " is mounted on exit table 4 when it exits from exit door 7 of the 
5 solution furnace 3. The exit table 4 is a part of an elevator mechanism 12, and 
basket 1" is immersed into quench tank 13 which is provided on the bottom of 
elevator mechanism 12, and thus the solution treatment is carried out. 

In solution furnace 3 shown in Figures 1 to 3, the radiant tubes are provided 
as a heater in the path of the circulated hot wind. Electrical heaters may be used 

10 instead of radiant tubes to heat the hot wind and heat the aluminum cylinder heads. 
In this case, it is also easy to keep 0 2 concentration within the furnace from 17% to 
21 %. It may be called an indirect heating method to use radiant tubes or electrical 
heaters, in opposite to a direct combustion heating method which uses burner flame 
directly contacting to heated subjects. 

15 In solution furnace 3 in accordance with the present invention, it is easy to 

maintain 0 2 concentration within the furnace from 17% to 21 % by using heaters of 
the indirect heating type such as radiant tube 8. During the time of heating the 
casting to the solution temperature, molding sand and core sand can be fallen from 
the casting device. The fallen sand is flown out of the path of the circulated hot wind 

20 and deposited in the bottom of hopper 10. The deposited sand is easily conveyed out 
by screw conveyer 11, and the hot wind within the furnace is sealed in with the 
deposited sand and prevented from blowing out. 

The solution furnace in accordance with the present invention can eliminate 
a step of dropping the molding sand from the casting by such as the aforementioned 

25 sand burning furnace. The casting can be relatively uniformly heated to the solution 
temperature. Heat energy for heating the castings within the solution furnace can be 
saved by immediately providing the casting taken out of the molding apparatus to the 
providing table. That is, shortening of the processes, simplifier of the machines, 
saving of fuel, economical use of energy are simultaneously and significantly 

30 achieved. 
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In the above description, the embodiment was explained for the solution of 
aluminium cylinder heads. The V esent invention may be applied to aluminium 
casting other than cylinder heads, and also to steel castings. 

5 4. Brief description of the drawings 

Figures 1, 2, and 3 are respectively a side cross-sectional view, plan view, III- 
m cross-sectional view of a solution furnace for aluminium cylinder heads in 
accordance with the present invention. 

Figure 4 is a process diagram showing the conventional heating treatment 
10 processes of castings. Figure 5 is a process diagram showing the heating treatment 
processes of castings in accordance with the present invention. 

1 is a basket, 2 is a providing table, 3 is a solution furnace, 4 is an exit table, 
5 is a driven roller, 6 is an entrance door, 7 is an exit door, 8 is a radiant tube, 9 is 
a circulating fan, 10 is a hopper, 11 is a screw feeder, 12 is an elevator mechanism, 
15 and 13 is a quench tank. 
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